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SUPPLEMENTARY FIGURES AND LEGENDS
Figure S1
The positions of activating mutations in Sin and related resolvases and DNA invertases are closely correlated.
A structure-based alignment of the Sin, Tn3 resolvase, gd resolvase, Hin and Gin sequences, highlighting residues (green) where activating mutations have been reported from random mutagenesis screens (pale green: positions where activating mutations were effective in a specific multiple mutant) ( Table 1A ; Klippel et al., 1988; Haykinson et al., 1996; Burke et al., 2004; Johnson, 2002) . Secondary structure elements for Sin (Mouw et al., 2008) and gd resolvase (Yang and Steitz, 1995) are shown, and residues conserved in all of the enzymes shown are in grey. Also highlighted are residues involved in the F52/R54 and 2-3' interfaces of Sin and gd resolvase (orange), and residues implicated in the CTD synapsis interface of Sin (cyan, except for H166 [magenta]) (Mouw et al., 2008) . Sin residues R54 and Q115 are marked, as are Sin and gd resolvase residues referred to in the legend to Fig. 7C (to describe the segments used to construct the Sin site I tetramer model). Products with 2, 4 or 6 nodes are likely to be catenated resolution products, while products with 3, 5 or 7 nodes are likely to be knotted inversion products. Restriction analysis (not shown) confirmed that resolution and inversion products were present in amounts consistent with this interpretation, and analysis of uncut samples (not shown) confirmed that many of the recombinants were topologically closed and retained negative supercoiling.
B
Recombination of a supercoiled resF AT x resF AT substrate by the same panel of activated Sin mutants, in the presence or absence of IHF (3 mg/ml). Reactions were nicked with DNase I to reveal the 2-noded catenane resolution product characteristic of reactions involving the complete synaptosome (the reactions are slightly over-nicked, therefore unlinked circular resolution products are overrepresented). Catenanes and knots are labelled as in A. Reactions were as above, but for 60 min with 20 mg/ml supercoiled plasmid substrate. The enzymes used are as in A (1-8).
Note that at the high concentration of IHF used here, the R54E/N72D/I100T enzyme gave mainly 2-noded catenane resolution products, consistent with the result shown in Fig. 6 , lane 16.
Restriction analysis (not shown) confirmed that with all the activated Sin mutants, resolution was specifically stimulated by IHF; in reactions without IHF, resolution and inversion were equally efficient.
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